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Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 

Ingot, Sheet, Tubing, Wire, 

Rod, Rivets, Moulding 

General Sales Office, 2400 Oliver Building, Pittsburgh, Pa. 
Branch Offices: 


Boston 131 State Street 

Chicago 1500 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Los Angeles < Pierson . Roeding & Co., Agents > 

494 Pacific Electric Building 

New York 120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester 1112 Granite Building 


San Francisco l .Pierson, Roeding & Co., Agents > 

731 Rialto Building 
Seattle ( Pierson. Roeding & Co., Agents ) 

523 Col man Building 
Vi ashiugton 509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest 
Branch Office, or to General Sales Office 
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A STURTEVANT 210 H 


P. 


ENGINE 


propelled the L. W. F. Machine 
on its record-breaking flight 
from Rantoul to San Antonio 


Sturtevanf 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 
Member of the Aircraft Manufacturers' Association , fnc. 



VIATION 


IS, 1911 


VIATION 


Where Every Ounce Counts— 

Cutting an ounce from the weight of an airplane is like 
taking two or three pounds from a motor-car. 

For in the airplane — a thing of skin and bones, as someone 
has called it — every little saving in weight is a saving of 
power. 

To reduce weight without sacrificing strength has been 
one of the vital problems of airplane engineering. 

Happily for everyone concerned in the success of American 
airplane building, makers of our aircraft found ready to their 
hand a group of remarkable aluminum alloys — Lynite. 

By using Lynite instead of cast-iron, they have been 
able, in many cases, to cut as much as two-thirds from the 
weight of various parts. 

What this means where every ounce counts is easily 
appreciated when you know that in the Hall-Scott four- 
cylinder engine the Lynite rough castings weigh 113)* 
pounds, while the same castings in iron would weigh about 
340 pounds. 
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Less Weight for More Power 

Weight reduction, moreover, is but one cf the advantages 
that come with the use of Lynite. Another scarcely less 
important is its ability to carry off heat about three times 
as fast as cast-iron. 

Following is a partial list of airplane parts now being 
made of Lynite and in use by Curtiss, Hall-Scott, 

Thomas-Morse, Duesenberg, Kessler and others— 

Intake Manifolds Camshaft Housings 

Extension Housings Rocker- Arm Covers 

Gear-Covers Elbows 

Breather Pipes Hot-Air Pans 

and Caps Footbar-Control 

Support Blocks 

The excellence of Lynite is largely due to the scientific methods 
employed in its production. The same expertness is applied to the 
making of Lynux Bronzes, a group of alloys for various purposes. 

Lynux Bushings and Bearings, including bronze-back babbitt-lined 
bearings, have made proud records in many kinds of service. 


THE ALUMINUM CASTINGS COMPANY 





NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory , 
Navy Yard, bU ashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 
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Factories. Plain6eld. N. J.. Elizabeth. N. J. 
Executive offices. Woolwortl. Bid*. 
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SKF HALL BEARING BO. 


Watch the thousands of airplanes 
that are daily performing records 
for endurance flights — watch the 
performance of its parts. 

An SKF equipped airplane is bet- 
ter fitted for the gruelling grind of 
air service — more competent to last 
through the racking strain of endur- 
ance flights because its full power 
is transmitted to the propeller with 
an absolute minimum of friction. 
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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 


The J. G. White 
Engineering Corporation 


Designers 



Engineers 


Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 

Engineering investigations and reports 
made with recommendations covering 
every detail of design and construction. 

Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 

LONDON 


CHICAGO 
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1 didn't Ix-gin with askings. I took my job- anti stuck: 

I took the chances they wouldn’t, an’ now they’re calling it luck. 
And they asked me how I did it. and I gave ’em the Scripture text, 
"You keep your light so shining a little in front o' the. next!" 

They copied all they could follow, blit they couldn’t copy my mind. 
And I !<?ft ’em sweating and stealing a year and a half behind. 

— Ruivjrd Km.ist; in "The Mary Glostcr” 


Dl'F.SKN BRHC MOTOItS COltPOItATlOX 140 BROADWAY NEW YORK CITY 

CONTRACTORS TO THE UNITED STATES GOVERNMENT 


Queen ins. co. 

OF AMERICA, 84 William Street, New York City 


Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 


INSURANCE ON 

AIRPLANES- 

SEAPLANES 

T HIS is a floating policy, covering the plane while in flight, or upon 
the earth, or in any building, or in or upon any inland body of 
water, or in or over the coastal waters in the United States, exclud- 
ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire; also 
covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 

ASSETS $12,149,847.97 

LIABILITIES 6,973,698.40 

SURPLUS 4,176,149.57 

CAPITAL 2.000.000.00 

Total Surplus 6,176,149.57 
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Sterling 

SUNBEAM 

12-Cylinder Airplane Engine 

It is a recognized fadt that the successful airplane engine 
muSt be constructed of the finest materials obtainable. 

The Sterling Engine Company selected Magnalite pistons 
as Standard after long exhaustive experiments and teSts. The 
majority of American Airplane engine manufacturers have 
made a similar selection. 

A special booklet on piston design will be gladly mailed 
upon request. 

WALKER M. LEVETT COMPANY 

417-419-421 East 23d Street New York 

SOLE MANUFACTURERS 

Magnalite Pistons 
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Airplane Propeller Specialists 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 

Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROPELLERS. 


Lang Propeller Company of America, Inc. 

New York Office s :: s Room 419, 30 East 42d Street 
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AVIATOR GOGGLES 

NOW MADE WITH 

ANTI-GLARE LENSES 


will give UNSHATTERABLE PROTECTION 
and Comfortable Vision under Strong Sunlight 

While avoiding the annoyances of wind, sun, dirt or 
grease, you are creating a danger if your goggles are not 
RES I ST A I.. the only unshatterable glass. The least break- 
age of ordinary glass may cause a loss of sight. 

Save your eyes by Wearing RESISTAL Aviator Goggles 

The Navy Depart- 
nient also has adopted 

RESISTAL for aviator ----- % 

goggles and masks. 

Armv standard frame i. N fc \mf TW 

RESISTAL is now : C|, A vtL ‘ IP' 

made in a variety of ^ IK, t 

frames for aviator gog- 
gles and masks. Naval 
and military pilots insist 

upon RESISTAL njustr.^ made- A *j 1 gaf 1 S 


STRAUSS & BUEGELEISEN 


Goggle Manufacturers 


New Y ork City 


37 Warren Street 
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CRANKSHAFT 

QUALITY 


Stands out as the one 
requirement today of 
the builder of 

AIRCRAFT and 
HIGH DUTY 
ENGINES 

Experience only can 
produce a product to 
equal these demands. 


Wy 


n-Go 


Company for many 
years, in their Re- 
search, as well as 
their Manufacturing 
Departments, have 
been developing 
along the lines that 
make them today 
able, without experi- 
ment. to supply 
crankshafts of 

UNQUESTIONED 
RELIABILITY 

Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 

Careful attention to 
all orders; deliveries 
without delay. 

WYMAN -GORDON COMPANY 

WORCESTER, MASS. 



" NOR mfl " 
BALL BEHRINGS 


The running of an airplane — its steadi- 
ness, its power, its smoothness, its de- 
pendability— rest ultimately upon the 
performance of a hundred component 
parts. Failure in one of these may 
destroy that smooth unity which dif- 
ferentiates good performance from un- 
ending bother. 

Enquire into thedependability 
of magnetos and lighting 
generators. Those of de- 
monstrated serviceability, of 
proved reliability, are stand- 
ardized on aasffifl" Ball Bear- 
ings — have their own inherent 
superiorities fortified by 
•NORmfl~ Bearing speedability. 

Be SURE — See that your Electrical 
Accessories are "flPFflVfl" Equipped 


THE NORMA COMPANY OF AMERICA 

1770 BROADWfly NEW YORK 

Ball, Roller. Thrust and Combination Bearings. 
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By DAY or NIGHT 

It Keeps You Right 




The Sperry Gyroscope 
Company 

Manhattan Bridge Plaza 
Brooklyn, N. Y. 



Banking Left. 

No Slip— No Skid. 


\m 


facilities at Miami, Florida, 
and at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 

This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of en- 
rollment. 

Hundreds of Curtiss trained men are flying 
and teaching today in the United States 
Army and United States Navy and abroad. 

For full information wire or apply 

Curtiss Aviation School, 


Atlantic Coast Aeronautical 

:ws, Va. 


Station, 
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Seaplane Float Construction 

Second Installment 

By Charles G. MacGregor 

Curtiss Aeroplane and Motor Corp. 


The materials used in the ch 
ash, white oak, elm, mahogany. 

Bod,, Molds .— Where bent frame eons 
necessary to construct and erect tempoi 
lo give the shape of the Boat. These 
rough lumber similar to the keel tnoli 


le deck edge of the flat- 
id deck edge stringers are 


>• molds or forms 
‘ usually built of the soli, 

with stout straps 5), and 



across the back. Two types ure shown in Figs. 1U-11. The 
outside edge is cut to the inside of the fairing ribbands. They 
arc set on top of the bottom stringers or keelsons after these 
are Used in position. The fastenings used in the construction 
of the molds are wood screws (not wire nails), so that when 
the framework is completed they can be taken apart with- 
out^ breakage, removed from the interior of the framework 

Deck Stringers . — All stringers which run inside the frames 
are fitted before the frames arc bent over the ribbands, and 
are riveted to the frames where possible. Where intercostal 
stringers, or stringers fitted in short lengths between the 
frames, are fitted a ribband is let into the mold for this 
stringer to rest upon. This intercostal is only fitted after the 
frames are in place and is intended to prevent the planking 
' : in or dishing where the frame spacing is wide 


in, mahogany, Port Orford 


hollow, slacken t 


ness in their curvature, observing at the same time that each 
spline touches every ribband. It is important that they should 
be correct. The ribbands are not removed from the molds 
until each is overtaken by the planks as they are fitted. 

The materials used are oak, ash, Oregon pine and yellow 
pine. 

Frames . — These are of two types, viz., the steam bent and 
frame. The former is used in the roundbacks (Fig. 
be latter on the flatbacks (Figs. 0-7). The heels of 
an Dent frames or ribs, as they are sometimes called, are 
strapped or shod with light sheet copper, so that the rivet or 
screw fastening through the end will not split it. The nail 
ipper are soldered so that they will not work 
— * «n the inside of the curve 

d with 
edge 




fide of t: 


e possibility of splitting 
e bending. The frame 

n the flat. The thinnest frame that will 


ending. The frame is n 
when it is bent on the fla 
a plank fastening is 3/8 ii 


the 


_ -- - 7/ 10 in. more satis fac- 

iry for through riveting, because when the hole is drilled for 
' et almost a quarter of the cross section of the frame 


The built frames are made up in three parts (Fig. 8), 
fitted to the inside of the planking all around, and where 
scum battens arc used, a notch is cut in the outer edge into 
which these fit. The names of the different parts of the frame 
are : The top piece is known as the beam, the side pieces are 
the side frames and the bottom piece is the floor. Each 
frame is built complete before it is set upon the keel and 
keel mold. The comer joint is mortised. The depth of the 
mortise docs not exceed one-third of the thickness of the 
frame. At the corners the frames are made wider to make 
■hat is cut out of them by the deck and chine stringers 
’ * " the joint for 


ind the 




give more 

riveting, xnese joints are the weakest parts of the 

frame, so great care is taken to have them fit well and to 
see that the wood is not split when riveting the parts together. 
Figure 6 shows the joint. The best fastening for this part 
is the brass tubular rivet; it holds well and is easily riveted. 
Small knees of laminated wood are often used to brace the 
corners at the deck edge and chines (Fig. 8). 


.Back Straps 


(Fig. 7). 

Materials usee 

cedar, white pin. . , 

Fairing Ribbands .- — When the molds are set up on the round- 
back type of construction, temporary stringers or ribbands are 
laid longitudinally outside of these spaced about 4 in. apart. 
The frames are bent over these, then when the framework is 
complete and before the seam patterns arc put on, the water- 
tight bulkheads are put in, the ribbands being cut on each side 
of the bulkheads to allow this. The ribbands are fastened to 

paid to the •• fairing” of the ribbands and the molds, so that 
there will be no bumps or hollows either transversely or longi- 
tudinally. 

The method of fairing is as follows: Stand away from 

either end of the float a distance of about 3 or 4 ft. and 
glance along each ribband on the top edge. They should not 
Should there be any appearance of a 
tew that holds it to the mold until this 
“'lowness disappears, then drive a shim or wedge in between 
the ribband and the mold. If there should be any appearance 
of rouiidness, slacken the screw, or better still, take it out 
altogether, and saw or chisel a piece off the mold at this 
point, replace the screw and try again. Although all these 
ribbands may appear to be perfectly fair longitudinally, they 
“ay not be transversely. To test this bend several thin flat 
splines across the back of thy float, tacked lightly to the rib- 
bands. Now glance at these end on and look for any uneven- 



Fio. 11. Solid Mold 

The 

>r soli ... 

Bulkheads . — Floats are divided into watertight compai 
rnents by transverse bulkheads or partitions; each bulkhead 
is strong enough to withstand the pressure against it from one 
side should the water fill the compartment on the other side 
of it. Each bulkhead is built of two layers of wood with 
cloth and marine glue or varnish between them. The grain 
of each skin crosses the other at an angle of 90 deg., and the 
skins are through fastened with solid brass or copper rivets. 
Along the edge of the bulkhead a hardwood frame is usually 
bent and through riveted to it. The bulkhead is also stiffened 
vertically and horizontally to prevent it from bulging under 
pressure; this also prevents straining of the edge fastenings. 
The bulkhead stiffeners are more efficient on edge than when 
placed on the flat. When the keelson or a stringer passes 
through the bulkhead the edge around the hole is supported 
by small strips or blocks, and are also necessary to keep this 
part watertight. Laminated wood under various trade names 
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in France. Following this date, the French engineers d 
oped airplanes and engines of various types that — 
fundamentals demonstrated^ by the Wrights, J 
airplane was concer 
**■ 1 by working O' 


unbodied the 

^ „ , so far as the 

The scientist contributed much to 

_ „ le theory of the art of flying. A long 

step forward was taken in the succeeding years. 

Air-cooled engines of the radial rotating for- 
oped, then air-cooled 1 ’ 


„ ^ , u e devel- 

snd water-cooled vertical and fixed cyl- 

, ve steps again repeated the steps taken 

bv those who had developed the automobile and its engine: 
all were too frail and of small power. It seems safe to state 
that nothing as large as 100 lip. was reached or thought neces- 
sary. The Gnome radial rotating engine became most success- 
ful, and, as experience improved the skill of the aviator, the 
power of the engine grew gradually from 60 hp. up to 90 hp. 
Similarly the speed of the airplane increased up to 60 or 70 
m.p.h., with slow speed or landing speed in the neighborhood 
of 40 m.p.h. 

After a few years of this normal development, with reason- 
able progress relatively slow because of the enormous cost 
attending aircraft experiment, came the present European 
war. Then began a feverish and rapid development, during 
which rash moves were made and long chances of an engineer- 
ing character were taken. How .much the demands of war 
have advanced the art of aviation can only be guessed, but 
surely as much as a generation. 

As’ soon as the absolute necessity of aircraft as a part of a 
modem army was demonstrated, the production of them was 
forced to the limit. 

Extreme types are built and flown. Planes of small area, 
equipped with engines of large horsepower, which must be 
landed at 80 m.p.h., must be used. This type is the fighting 
craft that seeks altitudes above the hostile projectile danger 
zone (about 18,000 ft.), and higher yet in order to be able 
to swoop down on the slower plane or upon some less skillful 
aviator. One hundred horsepower is no longer enough for 
this light and agile airplane. An engine, eight-cylinder, V 
type, of 160 hp., is most popular now, 
toward, and small actual use of, 200 hf 
140 m.p.h. and a climb of more than 1000 ft. per minute. 

The only type of airplane used for war purposes, satisfied 
by an engine’ of 100 hp. or less, is the school machine, which 
carries teacher and student, tandem or side by side, in the 
bodv. Thousands of these are needed and being used in 
Europe. It is pleasing to know that one engine being built 
in the United States is giving excellent satisfaction in England 
for tins purpose. 

For large war craft, battleplanes so-called, more powerful 
engines are used. So far as known, this demand is met by 
engines of 250 to 350 hp. These aircraft carry bombs of 
explosives up to 1000 lb. in weight, and small defensive guns. 
Thev are not agile nor fast, and are defended by fast ma- 
chines when possible to do so. They are the battleships of the 
air, defended by the torpedo-boat. 

To produce this power, 12 and 18 cylinders are used. The 
latter is of the V type, with three rows of cylinders in place 
of two. It is new and said to be very successful. The power 
is transmitted to the propeller through gears, the propeller 
rotating about three-fifths engine speed, at about 1000 to 1200 
r.p.m. Wherever possible, gearing is avoided because of the 
great weight added and increased mechanical difficulties. The 
difficulties surrounding the propeller problem also deter. The 
combination of much power and high speed tends to wreck 
propellers. There are many elements entering into this phase 
of the use of large powers not yet fully understood. 

An obvious means to equip an airplane with more power is 
to use more than one engine unit. This is done and will be 
done, but there is a penalty attachea to the plan. The ideal 
disposition of weight in an airplane is to have all concentrated 
at the center of gravity of the entire structure. A single en- 
gine unit approaches this condition as nearly as may be. Two 
units mounted out in the wings, away from the center of grav- 
ity, increase the inertia, decrease the agility and maneuvering 
quality very much. An airplane so equipped cannot quickly 
turn and twist to avoid the attack of the fast machine. 

There will come a time when all engineering attention is not 
drawn to airplanes for war purposes. Then a type of plane- 
will be developed that will not hnve speed, agility, and climb- 
ing power as its principal attributes. Much less power will 
fill this need, and a much more normal aircraft will result. 
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Then the multiple unit plane will have a chance to develop. 

Our present aircraft development is what the racing eat 
1ms been to the automobile industry — a wonderful develops 
for normal product and usage. In time real manufacture win 
begin, prices will drop and popularity increase. Engines to 
meet such a purpose will develop rapidly. They will, as now 
be highly refined as to their essential functions, but of or- 
dinary construction as to the non-vital functions. At present 
the extreme of design, workmanship, and material is the aim 
for all parts. The art is too young to permit any other pro. 

The desired engine must be light, but it must be reliable. It 
must be capable of continuous operation at very nearly foil 
capacity for long periods. A 20,000-ft. climb requires that 
everything shall be perfect. 

The periods of partial use and rest are short, as for a glide 
The period of level flying is from 75 per cent full power to 
full power, at the desire of the operator. Pursuit or (light 
means full power, patrol or observation duty means less; hot 
at no time does the usage approach that of the motor-car 
engine. The demand is even greater than that on the marine 
engine, which carries a very constant load; but the marine 
engine may be made heavy — the aviation engine must be light 

Experience has taught that lightness must be abandoned in 
favor of stiffness and strength for all vital parts, such as 
crankshaft, crank-base, main bearings, crank-pin and piston- 
pin bearings, and that all possible lightness must be gained by 
hollow construction in combination with materials most care- 
fully chosen. Coupled with these features must be found most 
thorough oiling at high pressure, with oil led in a positive 
manner to all vital points. Much experimenting must be done, 
even after - • • - 
of oil. Clearances, oil apertur 
be balanced. 

Poppet valves must close on seats that are thoroughly 
cooled. Exhnust valves run cherry red hot at best. Prepara- 
tions and detail of design must avoid warping anil breakage. 

Ignition is desired in complete duplicate for 
Magnetos must be coupled and driv- ' 


of air in and out of the engine compartment — in suen a way 
as to carry gasoline or gas dear of the airplane body and 
operator s cock-pit. Without an accumulation of gasoline the 
danger is small. 

Engine Workmanship 

The keynote of this feature is that quality must come first, 
eust second or last. Time must be taken to arrive at the de- 
sired accuracy or finish. Time and money must be spent to 
balance reciprocating parts. A limit of one per cent differ- 
ence of weight for all pistons and rods in mi engine is required 
in some eases. Exact balance of all pairs is required. 

Piston rings must be tight as the result of perfect fit and 
hearing. Many rings must be discarded to get perfect sets. 
Bings good enough for motor-car engines will not do the work 
in aviation engines. 

The engine must not throw oil from any joint, valve stem- 
gear-box. or pipe. Oil so thrown may easily cloud the goggle 
-* -:ini '>■!.. ,.i .[ 0 f jj, s w ju achieve such " 


of the pilot 


wall tl 


Only the e 


r iron, 


couplis 

vibration. Magneto difficulties h 
ical failure more than electrical, and the direct 
cessive strains due to rigid driving couplings. Wiring 
be carefully conducted and fastened to prevent failure 
chafing, following excessive vibration. 

Spark-plugs have been the cause of more trouble and uncer- 
tainty than any other single item of aviation engine detail 
The prime difficulty 1ms been to keep the plug cool. A cool 
location must be provided in the design. The plug must not 
extend so far into the explosion chamber as to he seriously 
flame-swept, nor must it be deep in a hole or recess with de- 
layed and irregular ignition. The plug itself must be gas- 
tight to prevent “ blow by " and resulting overheat. The ping , 
that satisfies the automobile engine will fail quickly under nnn , ol . 
aviation service. This defect is more serious than appreo- 
ated, and must be guarded against. It is not easy to locate, 
as often assumed. Frequent change of plugs is now resorted 
to in the interest of reliability. Close attention to the fore- 
1 simple items will surely increase spark-plug life and 
diability. ^ . - • . ' th 

about any other, when the real truth is known. 

One hundred nnd fifteen pounds per square inch mean 
effective pressure is very hard to handle in connection with* 
light bit of construction. This pressure is needed to yield the 
horsepower per unit volume, . 

The perfect balance of moving parts is necessary. The air- 
plane structure is very sensitive to vibration, and the 
pants are seriously disturbed by an engine not functi 
smoothly. 

Perfect distribution of gas to give uniform explosions la * 
requisite. The delicate engine structure fails rapidly under 
the influence of irregular impulses. Carburetor parts, tbu 
aluminum castings, wiring, gasoline tanks and piping, mag- 
neto, radiator, and propellers all fail to a serious extent m 
the presence of vibration. 

Simplicity of design, with th 
parts, must be the aim. Each 
or accessory incrcs 


determine. During the 
to take a chance. 

Quality and safety co 




lion engine not less than 75 per cent, oi 
habitually used, n ratio of about 7 to 1. 
In addition, ' ‘ 

Roughly speaking, this repi 


lit functioning The present life c 

~ At 

’ 5000 i 


the smallest possible number o! 
eh additional screw, joint, p»k 
rouble in the air. The W- , 
:eil landing accident. 


TION 835 

It it considered a fine performance for a stock motor-car en- 
gine to last 300 hours under this load. The aviation engine 
must do not less than this at any time and with 100 per cent 
score. Otherwise the engine is not a successful aviation cn- 

These are rough comparisons, but they show the relative 
severity of work. To meet these severe conditions the very 
best of steel for each engine part must be used. “ Best ” 
means that money must not hinder, but high-priced steel is 
not sure to be best. The highest of technical skill must Be 
utilized; first, to select the steel from chemical and physical 
soundness standpoints; second, to treat it in such a manner 
as to give the best possible endurance and the highest elastic 
limit consistent with the possibility of machining. Here, 
again, money must not be a consideration. Slow methods may 


Engine Materials 

mt material is required for a motor-car engine which 
worked to auywlicre near its limit of power. Take 
xaiuplo a 40-hp. engine. It runs quietly about over 
arly level, with liberal lubricant for the work being 
I consuming hardly 25 per cent (10 hp.) of its rated 

Under comparable conditions an airplane engine uses 75 per 
cent of its power. Lubrication must be perfect, not nearly so. 

Further: a motor-ear engine of B72 cu. in. capacity is given 
a normal rating of 65 hp. An aviation engine of the same 


engine is built as light as possible, 
weight for a given piston displacement. 

a punishment of material 
• luiirtcen times as severe as that in 

Hi aviation engine indicates severe 
time when a complete overhaul is 
)ul fifty hours at. say, 100 m.p.h., 

ae when an overhaul repair is neces- 
average over 25 m.p.h. This means 
1 UUU hours operation, or twenty times that of the aviation 
engine. 

A severe test of endurance for the motor-car engine under 
shop or laboratory conditions, and where destruction of the 
engine is invited and closely approached, is under a develop- 
ment of power of about 0.15 hp. per cubic inch displacement- 




should be figured by those accepting engine casting orders. 
The best of pattern equipment and forging dies must be fur- 
nished for a comparatively small number of pieces. This adds 
materially to the cost of a part, but is necessary to attain 
workmanship of aviation engine quality. 

Machine tools, fixtures, and methods must be such as to pro- 
duce absolute accuracy, regardless of cost. “ Quality first ” 
should be the watchword in aviation, not " Safety first,” be- 
lt is very hard to create this atmosphere among business 
men, superintendents, foremen, and workmen, who have al- 
ways been obliged to keep ill mind the cost and selling price 
of a product to meet competition. There is no competition in 
airplane engines yet. The art is too new. Performance comes 
first. Only the best in design, material, and workmanship will 

.e and money are being speut ; 
ieen great enough to be- 
long period of time will 
• industry is not the time 


be necessary to work the material. 

The ernnk-sliaft of a motor-car engine is usually 
and heavy as to permit the use of steel having an els 
of about 70,000 lb. per sq. in. and with a physical structure 
not very highly refined by heat treatment. Experience has 
shown this to be good practice. 

The crankshaft of an airplane engine may be more in diam- 
eter, but hollow to such an extent as to demand the highest 
elastic limit that can be machined, say from 120,000 to 140,000 
lb. per sq. in., with a reduction of area, denoting the highest 
refinement of grain, of 50 per cent or more. 

The lighter parts of a motor-car engine, s ' ’ 


. of an airplane engine are so light and deli- 
cate as to require a line alloy steel mo3t carefully treated to 
give resistance to vibration and alternate stress. The elastic 
limit should also be in the neighborhood of 130,000 lb. per 
sq. in. This, coupled with hardness at certain points, brings 
additional care and expense. 

A decade hence there will exist an accumulation of empirical 
knowledge. Extremes will then be less common or else the 
extreme of today will be the commonplace of the future. Ex- 
repeat in aviation as in many other industries 




Book Revie 


• and the air mechanic for, although 
it does not specifically deal with aviation engines it treats the 
subject of the internal combustion engine in such a compre- 
hensive manner that the working of the stationary aviation 
engine becomes self-explanatory. The fact that the Signal 
Corps Aviation School at San Diego, Cal., is using this book 
in its course of instruction particularly recommends Dyke’s 
Automobile Encyclopedia to the aeronautical student. 

The book is not what one might term an encyclopedia in the 
true sense of the word, yet it is one of the most complete 
reference works on automobiles published; any subject, 
trouble, remedy or repair one can think of can be found in 
the 6000 lines of index. 

The repair subject is. perhaps, the most interesting part 
of the book. There are 1189 illustrations and 154 pages 
devoted to this subject alone. Other instructions cover such 
subjects as: how to build a repair shop for home or business, 
and how to equip the shop from small tools to regrinding 
cylinders. Tire repairs, welding, battery charging, etc., are 
thoroughly treated. The reader is taught how to use tools; 
how to cut threads: how to distinguish S. A. E. and U. S. S. 
threads: how to use and read measuring instruments; how to 
solder, case harden and repair radiators; how to redesign 
old cars; how to straighten frames, fenders, etc. 

The subject of oxy-acetylene welding is very complete and 
fully illustrated. Tlio instructions on ignition systems cover 
the entire field and in a simplified manner whicli anyone can 
understand. Instructions on the electric starting, generating 
and lighting are simplified with hundreds of clear illustrations 
of diagrams. There are 775 illustrations and 279 pages 
devoted to electric matters, including the storage battery and 
ition subjects. In addition there are two supplements on 
Ford and Packard cars, with 91 pages and 332 illus- 
which are printed in two colore. 
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3S3S — Specifications / or Heat-Treated Alloy 

<100,000 Founds per Square Inch 
Tensile Strength.) 

Gen k if a i .. — 1. The general specifications, 
ltll, shall form, according to their aji- 
plicabllity, a part of these specifications. 

Material.- 2. The steel from which 
these forgings or stampings are made 
shall conform to I. A. S. B. specification 
8S3. 


uealeil before 

< h i Forgings or stampings which 
to meet the physical tests may. at the 
tlou of the purchaser, be reheat treated. 

The forgings and stampings 


Forgings or Stampings W eighing Less tion 
than 6 Founds <8.7 kg.) and of Suitable rial. 
Section for Securing a Tensile Tcsl Speci- 


r reheat treatment) of t 


Brinetl Hardness Test.-- id) The Bri- 
forgings noli hardness test shall be made after tbs 
The procedure 


ie tensile tensile 

st. shall be as follows: 

(e) Forgings or stampings from which (1) Forgings with a Prolongation for 
t tensile test specimen can be secured Tensile Test Specimens ; A hardness ' 



defects or faults which are revealed ... 
manufacturing operations, notwithstand- 
ing that it has previously passed inspec- 
tion, Such rejected forgings or stamp- 
ings shall be returned to the manufac- 
turer at his expense. This clause shall 
not apply to materials fabricated after 

PtiYSiCAt, Properties and Tests. — 5. 

(a) The heat-treated forgings or stamp- 
ings shall have the following physical 
properties : 


All the forgings oi 
f possible shall be 


stampings in tt other forgings o 


Dimensions and Tolerances. — 7. The 
forgings and stampings shall conform to 
' ’ drawings within 


values so obtained v . . 

(3) Forgings or Stampings from whl 
a Tensile Test Specimen C " ' " ~ 


* dimensions c 



Impact Test . — tot When impact-testing 
machines of the iteudulum type are avail- 
able. tests shall be carried out if required 
to determine the specific impact work of 
rupture in foot-pounds tor kilogram- 
meters). Itesults markedly lower than 
the nverage for this type of material will 
be sutlicient cause for further investiga- 
tion tor reheat treatment) of the mate- 

Brtncll Hardness Test . — (d) The Bri- 
nell hardness test shall be made after the 
The procedure 


sjteeifled. Surfaces which or stampings. The hardness values of the 
are to be machined shall admit of finish- forgings or stampings in t' ' ' 
ing to the retailed dimensions without agree with that obtained on 
leaving trace of the original surface. 


or stamping. 
Forgings • 


3 S3 3 — Specifications for Heat-Treated Alloy 
Steel Forgings and Stampings 
(120,000 Pounds per Square Inch 
J'. u .1 1 Sirens t!i . i 

General. — 1. The general specifications, 
1G1, shall form, according to their ap- 
plicability. a part of these specifications. 


.. S. B. specification 


Stampings Weighing Leu 
it Founds (8.7 kg.) and of Suitable 
Section for Securing a Tensile Test sped- 
men. — (h) Two per cent of the forgiar 
or stampings shall be taken for (he tonsil 

( e ) Forgings or stampings from whic 
t tensile test specimen con be secure 
’ to represented by a bar forged fret 
material and to the ruling so 
forgings or stampings in tt 


it has been n 
s follows : 

I Forgings with a Prolongation f 


Tensile Test Specimens : A hardness 
shall be made on the prolong and on the < 
opposite end of the forging. The hard- j 
ness values obtained must agree within 3 
per cent. Hardness values of other forg- 

average of the two test values within 3 

(2) Forgings or Stampings without 
Prolongations: Hardness tests shall be 
mmb- tin tile forgings or stampings selcct- 

wlthin 3 per cent. The hardness values 
of other forgings or stampings in tl 
lot must agree with the average of the 
values so obtained within 3 per cent. 

• 3 1 Forgings or Stampings from which 
r" '" t Specimen Can " 

the forgings 

or stampings. The hardness values of the 
forgings or stampings in 

Selection of Test Specimens 
Forgings or Stampings Weighing 6 Ft 
(8.7 kg. i or Over.— i a) If desired. 


Workmanship . 

The forgings and stamp 
' quality, free 



jeeted nt any lime Itecause of injurious de- 
fects or faults which are revealed by man- 
ufacturing operations, notwithstanding 


Dimensions 


previously passed inspection, forgings and stampings shall conform w 
..I forcing or stampings shall dimensions on the drawings within 

* - - j i,,. tolerances specified. Surfaces 


returned 

expense. Tt _ 

materials fabricated after export. 
Physical Properties and Tests. 

t-treated forgings 


of finish 
required dimensions w i t ho® 
” " original surface. 


Delivery,-^ 

orgings or stnmpings shall 
ooxen ror shipment : the gross weight 
Individual boxes must not exceed 1 
Kilograms pounds <11)0 kg. I. Bneb kind and lot 
” forgings or slnmpings shall be kept » 
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Flying (London). December 12, 1917 

Traffic in the Clouds. By Claude D. Farmer.— As a pas- 
senger vehicle the airplane, and for that matter, the airship is 
a perfectly defensible proposition. No doubt can exist in 
any but the more sceptical minds that where speed is a sine 
qua non the air forms the solution of all the fretful delays and 
congestions of land travel and of the loss of time inherent to 
sea voyages. The development of a routine service of air- 
planes, even though the fares charged would be in excess of 
the first-class train fare of normal limes, must lead to a remun- 
erative source of traffic for the reason that there are many 
to whom the twenty-four hours of the day are all too short. 

We need not, however, labor the point of passenger traffic 
by air. The proposition which we have set out to study is 
not that of human but of material cargoes. Here the future 
is neither so promising nor so easy to forecast. 

The whole matter, in fact, turns upon the question of 
whether eommerce involves any class of goods traffic which 
can be conveyed, let us say, more efficiently by the new system 
of transport than by the existing railway and steamship 
systems. The limiting condition is the fact that only certain 
■•lasses of merchandise by reason of their hulk or weight, the 
latter factor being the determining one, lend themselves to 
conveyance by air. Of lighter than air machines, the L33 
type of Zeppelin should allow useful loads — i. e. cargoes — 
ap to five Ions being borne. The maximum average speed 
attained by Ihe Zeppelins is about 60 miles per hour. This 
is fast travel compared with what the goods train maintains 
as its average speed, and with the speed of the merchant ship. 
But at what cost is the consignee of the goods to pay for this 
speed ? An initial capital investment of fully a quarter of a 
million sterling must he made good from the freight charges. 
Then there are the running expenses due to the fuel and oil 
consumption. To transport the five tons of goods over 1,000 
miles in lfiVit hours no less than 1,300 gallons of gasoline will 
be consumed. Now what, on the other hand, have the railway- 
companies to offer? If speed he no object, there is the goods 
train, but since aerial locomotion makes its appeal on the 
grounds of speed, we must turn to the ense of the passenger 
train in which live tons of parcels could be carried at almost 
the same speed and certainly far more cheaply than by the 
Zeppelin. Tile freight cost is much lower than the minimum 
rate at which the airship could compete upon a profit making 
basis, even supposing the efficiency of the gasoline engine to 
be enormously increased in the future. Marine transport is 
heavily at a disadvantage as regards speed, but against this 
there is the fact that it implies a cost per ton mile even lower 
than that for railway goods traffic. 

The ease for the large airplane is more hopeful, though 
scarcely promising enough lo make one sanguine as to its 
utility in the immediate future. The best load carrying per- 
formance to date is probably about 2f L ions. A speed of 
80 miles per hour may be assumed feasible with an engine 
power of 600 b.p. The capital cost of two such airplanes 
equivalent in carrying power to one Zeppelin would be 
but a fraction of the cost of one large airship. A saving 
would also be effected in aerodrome accommodation, not to 
mention the gain in utility for the conveyance of small 
packages presented by two airplanes as individual units con- 
trasted with the single Zeppelin. 

But even though the airplane is better than the airship on 
the score of cheapness of production per unit volume of 
traffic the freight charge per ton mile must still be higher than 
the prevailing parcels rate on the railways. The gain in 
speed, especially when one considers the time spent in collect- 
ing and distributing goods in large towns is not marked: 
CCTjainly it is not decisive enough to compensate for the 
additional cost of transit, nor to justify traders in abandoning 
the established institution of the railways. Nor is Ihe perma- 
nent way of Ihe air likely to compete for many a long year 
with the mercantile marine, unless it be that international 
finance become so accelerated and intensified after the war 
as to demand the transference of specie from country to 
country in the minimum of time. 

This last is. however, a special type of traffic. It is, in 
tact, in the administrative work of modern business rather 
than in the normal demands of materia) transport that one 


is tempted to forecast a lucrative field for the use of aircraft. 

In commerce as in national government, there arise many 
classes of communication, the rapid transference of which 
from one office or one country to another implies extended 
business. Among men separated by hundreds of miles there 
are often multifarious papers to be signed and reports to 
he read with the least possible delay, and letters which it is 
not convenient to transmit by telegraph even when coded. It 
is for such urgent correspondence as this, smaller in volume 
than the usual post-bag for which railway transit is the 
cheaper system, that an aerial mail service might well be 
instituted. As a State enterprise the scheme could be organ- 
ized to give such a service as frequent, and decidedly- faster, than 
that afforded by the existing mail trains. Large firms might, 
iudeed, under conditions where their business covered many 
parts of the country, combine a private mail service of their 
own with means for rapidly conveying members of their staff 
from one place of business to another. An aerial post between 
England and the Continent, and eventually between London 
and New York, would be an enterprise of incalculable value, 
as is evideut when one realizes that the five day-s’ voyage across 
the Atlantic could by' air be made in two days or less. Such 
a performance as the latter is already under consideration as 
a practical possibility. 


Flight (London), Dec. 6, 1917 

The Danger of Over-Standardisation I Editorial). — We are 
glad to hear that the Air Board has addressed a communica- 
tion to the Aircraft Production Board of the United States 
on the subject of the danger arising out of over-standardization 
of aircraft, a subject to which attention has frequently been 
directed in these pages. As to the usefulness of standardiza- 
tion within limits there can be no two opinions, but it is quite 
possible for the keenness for output to work to our great dis- 
advantage. In considering the problems attending the con- 
struction of aircraft, we have to keep it well before ns that 
the design of today’ is likely to be rendered hopelessly obso- 
lete by that of tomorrow, and it is thus folly of the worst 
description to put all our eggs into the one basket. We are 
not implying that that is the policy which is being pursued 
in America, but we do think there is a danger that our Allies’ 
enthusiasm for manufacturing efficiency and huge outputs 
might tend to lead them a little astray. Evidently this view 
is shared to some extent by our own authorities, anil hence the 
warning which is said to have been given. No undue im- 
portance need be attached to the fact that the Air Board 
has thought it necessary to give America what may- really be 
called a friendly tip. There is certainly no divergence of 
opinion between ns and onr Allies regarding the future of 
war in the air. All that has happened is that a little advice, 
horn of our greater experience of war. has been tendered by 
the one and accepted by the other in the spirit of absolute 
friendship. 


The Aeroplane (London), Dec, 5, 1917 
The Civil Aerial Transport Committer . — On Dec. 3. in 
reply to Mr. Pemberton Billing who asked to be informed 
about the progress made by the Civil Aerial Transport Com- 
mittee, Mr. Bonar Law. Prime Minister of Great Britain stated 
in the House of Commons the following : 

“ During the last six months Lord Northcliffe. who was 
originally chairman. Major-General Brancker. Lord Montagu 
of Beaulieu. Mr. Claude Johnson, and Mr. Ty-son Wilson have 
left the Committee in consequence of other duties, while Sir 
G. Perley, Major-General McCay, and Sir Mackenzie Chalmers 
have been added to the main Committee to represent the 
Dominion of Canada, the Commonwealth of Australia, and 
the Home Office respectively. Sir E. Morris, the Prime Min- 
ister of Newfoundland, is also joining the Committee. In addi- 
tion, a number of gentlemen with special knowledge of the 
particular subjects of inquiry have been co-opt oil on the 
various sab-committees. 

" It is proposed to continue the Committee in existence till 
it has presented its report.” 


News of the Fortnight 
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WHEN THE GL0R10VS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOED, IT WllL BE FOVND THAT CVRT1SS 
AEROPLANES AND CVRIISS AAEN HAVE "DONE THEIR BIT!' 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFAIO.V.S.A. 
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. d VENUS 

( Eraser sent FREE. Please enclose 

Write for it. 

American Lead Pencil Co. 

241 Fifth Avenue, New York 


OUR FORGINGS HAVf BEEN TESTED IN BATTLE 


■ 




“LJsco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE. 

AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT. VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Weather 
Conditions 
and Ages Well 


V, 


ENUS 

PENCILS 


C HRISTENSEN §ELf S ORTER 

A PROVEN SUCCESS IN 
AVIATION SERVICE 


Tj'OR sketching, 
typographic maps, 
drafting, and all tech- 
nical uses, military 
naval and civil, there is 
one pencil which is 
famous as being the 
standard by which all 
pencils are judged. 
This is the VENUS. 


VENUS Pencils are perfect 
for every purpose. They are 
wonderfully smooth, strong 
and durable. More VENUS’ 
are sold than any other draw- 
ing pencil. Quality counts! 
Specify VENUS and look for 
the distinctive VENUS finish. 


Special Aeroplane Strut 
Lathe 


Built heavy 
and rigid to 
eliminate 
vibration 


17 black degrees from 6B 
softest to 9 II hardest and 
hard and medium copying ' 
Price ioc each 
$t.oo per dozen 




WITTEMANN-LEWIS AIRCRAFT COMPANY 


Lincoln Highway 

Near Passaic River 


NewarK, N. J. 
Telephone Market 9096 




WALDEN-HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 




Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 608-609-610 Singer 
Building. 149 Broadway. New York City. 
Telephones 6710-6711 Cortlandt. 

Lanzius Aircraft Company 
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AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500. 

I. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 

2,000 kilns in high class woodworking plants). 

II. Tiemann Humidity Regulated Kilns (as designed and developed by the 

Forest Products Laboratory at Madison, Wisconsin). 


111. Tiemann- Grand Rapids Combination Kilns (combining the scientific 
points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 



Submit your drying problem to experts who make a specially til kiln design 

GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 



THE ROGERS CONSTRUCTION COMPANY’S STAMP 
UPON ANY AIRCRAFT PART IS A POSITIVE GUAR- 
ANTEE OF THE BEST OBTAINABLE MATERIAL AND 
OF WORKMANSHIP THOROUGHLY WORTHY IN ITS 
EVERY DETAIL. 

ROGERS CONSTRUCTION COMPANY 

AIRCRAFT PARTS 
GLOUCESTER CITY, NEW JERSEY 


January IS, 1918 
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a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 




AIR SERVICE JOURNAL 

A Weekly News Magazine Devoted to the 
Interests of the Army and Navy Air Services 

Prints all the news of the air services ; personal activities of interest to the serv- 
ices; foreign events in the air: developments in the aircraft industry and notes of 
the flying fields. 

Special articles on military and naval aeronautics of interest to officers and 
enlisted men appear in every issue- 

The latest and best photographs illustrating aerial happenings all over the world 
are featured. 

The progress and achievements of the air services recorded in brief and attractive 
form. 

Published, every Thursday by 

AIR SERVICE JOURNAL 

120 West 32d Street NEW YORK, N. Y. 

SUBSCRIPTION PRICE 
a Year; Foreign $4.00 


$3.00 


Single Copies 10 Cents 
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EDWIN B-STIMPSON COMPANY 



SHEET METAL 

BROOKLYN, NEW-YORK 

SHEETS ROLLS WIRE 

BRASS &) COPPER, 

BARS TUBES RODS 


DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 63 YEARS 

1000 WEST 120th STREET. CHICAGO, ILL. 


What Do You Need For 

Aircraft Construction ? 

Rubber grip handles for stick controls? Rub- 
ber grommets? Innertubes? Radiator hose? 
We are manufacturing them in large quantities 
and can give you quick deliveries. 

Would you like to test our 

Rubber Streamlining for Wires 
Rubber Fusilage Wire Protectors 
Rubber Shock Absorbers 
Rubber Vibration Reducing Discs 
Friction Facing for Controls 
Sheets — Bands — T ubing 

or any other article that is made of rubber — or 
could be? 

We place our entire staff of experts at your dis- 
posal to work out any idea you have, or consider 
any suggestions whereby you could introduce 
rubber parts into your aircraft with better 



DURAL RUBBER CORPORATION 

Flemington New Jersey 


C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 


PROPELLERS 


WA DOYLE 
TRENTON NJ 
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saxBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 

OIL PRESSURE GAUGE AIR PRESSURE GAUGE 

The Foxboro line also includes _ many ^different types of indicating and recording 

THE FOXBOR.O CO.. Inc., FOXBOR.O, MASS., U.S. A. 

New York Chicago Pittsburgh Philadelphia St. Louis 

San Francisco Birmingham. Alabama Peacock Bros., Montreal 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 



Baker's 

A-A 


Castor Oil 

Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

DTounded IBS? 

The Oldest and Latest Manufacturers 
of Castor Oil in the United Slates 

120 BROADWAY ' * - NEW YORK 


Dashboard 

Altimeters 

Recording 

Barographs 

Pccl<et ard Watch 
Aneroid Barometers 

Prices and Deliveries on Feet vest 

A. HAUSTE1TER 

3C8 lYedifcn Mcr.ue, Ktw|JYcik. -City 
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Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room (Collapsible) 

The only Cameras that permit good 


ARTHUR BROCK, JR. 


Factory — 533 No. Eleventh Street 
Philadelphia, Pa. 

Scientific Instruments, Tools, Dies, Jigs and 



'Dependable Dali 'Bearings 

THE- FAFNIR BEARING CO. 

NEW BRITAIN, CONN. 



AIRPLANE 
RIMS and WHEELS 

Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Utica, N. Y. 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 


Q Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 

Q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 
made DU PONT DOPE the standard for airplane 

Du Pont Chemical Works 

E. L du Pont de Nonour. & Co.. Owner 

120 Broadway New York 


WESTMOORE 

SPLITLESS 



Built for high power motors 
Water proof and heat proof 


QUANTITY PRODUCTION 

WRITE FOR INFORMATION 
Address Aircraft Department 

WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 

Cable address "SWESCO" 

Cabinet makers with over thirty years’ successful 
business behind them 


Factors of Safety 

These Count in Aeroplane Construction 


NON-INFLAMMABLE 

Cellulose Acetate Base 

GeiBstron Glam Varnishes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Geiestion Sheets ^ Films 

Transparent — Waterproof 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Momfsdarsr, ./ Cdlulsx Acetals /or merle IS ten 


TURNBUCKLES 


Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Screw Co. of Penna. 

CORRY. PA. 

New York Office: Woolworth Building 



AVIATION 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


FUEL LEVEL 
GAGES 




This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 

8PKOIAI. TYPES DESIGNED 

FOR VOIR ESPECUI NEEDS. 


M 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 


“Flexo” Aero 

RADIATORS 



FLEXO MANUFACTURING CO. 
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ULMER’S 

Waterproof Cement 


Is Used Successfully 
As a Cement and 
Dope for Airplanes 

IT DOES THE WORK 

Only one quality 

“JUST THE BEST” 


THE ULMER LEATHER CO. 

P. O. DRAWER 42 

NORWICH .... CONN. 


ERIE SPECIALTY COMPANY 

MANUFACTURERS 

OF 

Aircraft Metal Parts 


in conformity with the standards 
adopted by the International 
Standardization Committee. 

ERIE STANDAR D 

Guarantees Perfect Workmanship 

ERIE SPECIALTY COMPANY 

Officea: Z5 PINE STREET, New York 


Single Pulley Drive 

6 e«cii T.bfe fllj” 

Herdenod machine steel scan throughout , route 
We alio build Uojveteel Miliere.^Dividing Heada. 

THE FOX MACHINE COMPANY 

1810 W. Cavson St., Jackson, Mich. 


“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
com prising^ a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 

(36) “DALTON SIXES” Installed 

Why Not Investigate? 

BULLETIN B602C GIVES DETAILS 

Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co-. Inc. 

1911 Park Avenue New York, U. S. A. 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 


FAHRIG METAL CO., 34 Commerce St., N. Y. 


IT’S MEETING THE AEROPLANE 
PROPELLER PROBLEM 


A eroplfto o^rope 


DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 




IMimachtne 1 trill ciroutar °l 

THE DEFIANCE mTcHINe'wORKS 

DEFIANCE, OHIO, V. S. A. 


IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 


$hdum Motocycle 

With Powerplus Motor 


QGO 


Airplane Service 


Ra atoirs 




Light Weight 
Efficiency and 
Durability 
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Aviation Barometers Equipped With 

MARVELITE 

self-luminous Radium compound of quality 



COLD LIGHT MFC. COMPANY 


CAPITAL JIGS 

INTERNAL CTAMDIKirC TOOLS 
GRINDER OlAmriMld DIES 

E realize in air or at sea there should be no 
foully material. All machine parts must be 
made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 



Lansing Stamping & Tool Co. 

Lansing. Michigan 


LEYGRAND &CO. 

120 Broadway, New York 
MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 


METAL HOSE 

For every Airplane Requirement 


Write jor specifications and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sts., Philadelphia 


VENEERED PANELS 

FOR " 

AIRPLANE and HYDROPLANE 
C O N ST R UCTION 

Send for Samples Chemically Treated Which Increase s 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N. J. 


PASCO 

Wire Wheels For 
AIRPLANES 

ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 
WRITE FOR PRICES 

National Wire Wheel Works, Inc. 

Geneva, New York 

Perfect 

Starter ” j u P toi50H.p. 

Tested and 1 aRfc - * and 250 H. P. 

need, no alteration in motor or gear reduction lor attachment. 

THE MOTOR-COMPRESSOR COMPANY. Newark. N. J„ II. S. A. 


PONTOONS 

and 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 

Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 
Factories: MIDDLETOWN CONNECTICUT 



Wood Working 
Tf*T Machinery 

Aeroplane Builders 

the Line ~~T»* 

MACHINERY MERCHANTS 


DON'T SCRAP ALUI 

Save them with 

SO-LUMINUM 

new great " 3 in 1 " brazing, 
welding and soldering com- 
pound, stronger than aluminum 
or its alloys. A perfect substi- 
tute for acetylene ^welding^in 

|o^m.v/°B^oWet on^r^i^st! 

tO-lUMINUM Hie & EIIS. CO.. UK. 

Ina 15. 1790 Irsadni «t* tort City 

MNUM PARTS 

Mattison Machine Works 


Automatic Machinery 

for making 

Propeller Blades, Struts, Etc. 

Write for full particulars 


863 FIFTH STREET 

Beloit, Wisconsin, U.S. A. 
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D’ORCY’S AIRSHIP MANUAL 

An International Register of Airships, with a Compendiun 
of the Airship’s Elementary Mechanics 
By Ladislas d - Orcv. M. S. A. E. 

Pasted by the Committee on Public Information 


This volume is the result of a me- 
thodical investigation extending over a 
period of four years in the course of 
which many hundreds of English, 
French, Italian, German and Spanish 
publications and periodicals dealing 
with the present status as well as with 
the early history of airships have care- 
fully been consulted and digested. It 
has thus become possible to gather un- 
der the cover of a handy reference- 
book a large amount of hitherto widely 
scattered information which, having 
mostly been published in foreign lan- 
guages, was not immediately available 
to the English speaking public. 

The information thus gathered is 
herewith presented in two parts; one 
being a compendium of the elementary 
principles underlying the construction 
and operation of airships, the other 
constituting an exhaustive, but tersely 
Oblong, 9J--2 x 6J-<> inches. Over 


worded register of the world’s airship- 
ping which furnishes, whenever avail- 
able, complete data for every airship of 
500 cubic meters and over, that has 
been laid down since 1834. Smaller 
airships are listed only if they embody 
unusual features. 

It has been attempted to furnish 
here the most up-to-date information 
regarding the gigantic fleet of airships 
built by Germany since the beginning 
of the Great War, a feature which may, 
in a certain measure, repay the reader 
for the utter lack of data on the Allies’ 
recent airship constructions, which had 
to be withheld for military reasons. A 
revised and enlarged edition of d’Orcy's 
Airship Manual, in which all the air- 
ships built during the Great War will 
be listed and their features duly dis- 
cussed, will be issued upon the termina- 
tion of the war. 

5 illustrations. Price $4.00 Net 


THE GARDNER-MOFFAT CO., Inc. 

120 WEST 32D STREET 


NEW YORK CITY 


Juraary IS, 1918 
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TURNBUCKLES 

We Manufacture the Following Type Aeroplane Tumbuckles 

Standard Type 

No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 
No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 


Curtiss Type 



326 Short, Male 
326 Short, Female 

326 Long, Female 

327 Long, Male 


327 Long, Female 

327 Short, Female 

328 Long, Female 

329 Long, Female 


The Dayton Metal Products Company 

DAYTON, OHIO, U. S. A. 



AVIATION 


We offer the following Aviation 
Equipment for sale: 



Martin Type Model S Seaplane. This machine is equipped with 
the well known Hall-Scott A-sa 150 H. P. Engine. The Seaplane is a 
two-place tractor biplane, equipped with single round-end pontoons, 
with auxiliary wing tip and tail pontoons. 

Controls — Dual — “Three in One.” 

Equipment — Four full sets of Standard Instruments and Acces- 
sories. 

This Seaplane is of the type recently furnished the Holland Gov- 
ernment. The Plane has never been put in actual service. The engine 
has seen but very limited service; it is in excellent condition, having 
been thoroughly overhauled in the Hall-Scott Factory, and has passed 
the U. S. Government Inspectors’ test. 

Three Hall-Scott A-5 Engines, 125 H. P. 6 cylinder, vertical, water- 
cooled type. These engines have been thoroughly overhauled in the 
Hall-Scott Factory and are in excellent running condition. They are 
complete in every particular. 

Detailed specifications of the above equip- 
ment will be furnished on application. 

An unusual opportunity is offered here to secure some very high 
grade equipment, all in excellent condition, at most attractive prices. 

WRIGHT-MARTIN AIRCRAFT CORPORATION 

New Brunswick, N. J. 



Where the Slightest Flaw Invites Destruction 


I N . the aeroplane — that creation of human 
ingenuity — we find the finest parts and 
materials. No effort is spared in securing 
mechanical perfection. Especially, in the 
selection of bearings, unusual care is exer- 
cised, for here the slightest flaw invites almost 
certain destruction and loss of life. It is sig- 


nificant that most aircrafts, now made, em- 
body Hess-Bright Ball Bearings in their con- 
struction. Having been tested by every 
conceivable method and proven unsurpassed 
in accuracy and reliability, Hess-Bright Ball 
Bearings are demanded by every industry 
requiring bearings of superior quality. 


PW/iorp ePorform a nco take s c Preforc>nce ov<?r *P rice J 



KAXWEll FIELD, ALABAMA 


